Introduction Prescription survey in 2002
Constipation is induced by advanced age, lack of exercise, dietary restriction, and acetylcholine antagonists (anticholinergic drugs) [1] [2] [3] [4] [5] [6] . Many psychiatric inpatients develop constipation and this is generally considered an adverse effect of psychotropic drugs such as anticholinergic and antipsychotic drugs [7] . Tottori Hospital (a hospital specialized in psychiatry which was integrated with Nishi Tottri Hospital and became the psychiatric department of Tottori Medical Center in 2005) performed a prescription survey on September 1, 2002 as an activity of the Ministry of Health, Labour and Welfare Fund for research on mental and nervous disorders '(13Shi-2) Studies on Clinical Features, Treatment, and Rehabilitation of Schizophrenia ' [8] . This prescription survey was performed to investigate the actual state of high-dose polypharmacy administration of antipsychotic drugs. Based on the survey results of National Hospital Organization Tottori Medical Center (our hospital), the associations of the numbers of antipsychotic drugs and drugs for treatment of complication were analyzed. Significant association was noted in sex with regard to patient background and administration of 2 or more antiparkinson drugs (mainly anticholinergic drugs), 2 or more laxatives, and 3 or more antipsychotic drugs with regard to drugs (Table 1) . These findings demonstrated the association of the number of antipsychotic drugs out of psychotropic drugs with the number of laxatives, i.e., antipsychotic drugs induce constipation, which is an easily acceptable result.
However, considering that the main action of antipsychotic drugs, dopamine receptor antagonism, is unlikely to be the cause of constipation, and antiparkinson drugs, which are used to treat parkinsonism induced by the anti-dopamine receptor action, cause constipation but the number of these drugs should have been adjusted because it was included in the model as an explanatory variable, a question arose whether polypharmacy of antipsychotic drugs is the only cause of massive laxative administration. Moreover, when the dose of antipsychotic drugs, which is a strong confounding factor of the number of antipsychotic drugs, was adjusted, significance of the association between the numbers of antipsychotic drugs and laxatives was lost, suggesting the association of low-potency antipsychotic drugs, which strongly influences the number of drugs but have only a small influence on the dose, i.e., although antipsychotic drugs have an anticholinergic action, it is not related to the dopamine receptor antagonism. Accordingly, the anticholinergic action is not exhibited by high-potency antipsychotic drugs exhibiting the action at a low dose whereas low-potency antipsychotic drugs readily exhibit the anticholiner-gic action because these require a 50-100 times higher dose than that of high-potency antipsychotic drugs. Therefore, administration of low-potency antipsychotic drugs is more likely to be associated with laxative administration. Thus, we decided to proceed analysis of the relationship between the doses of antipsychotic drugs and laxatives. As a result, the treatment environments, such as quarantine, closed environment, and admission, were related to laxative administration. The details are described below.
Massive laxative administration and quarantine: Prescription survey in 2003
The relationship of massive laxative administration with patient background and the number or dose of other drugs administered was analyzed based on the prescription survey performed in 2003 [9] . The subjects were 252 inpatients. The mean age was 53.0 years old (standard deviation: 13.5 years old) and 105 patients (41.7%) were female. The sex, age, durations of this hospital stay and treatment, presence or absence of closed environment, quarantine, and restraint, and doses of antipsychotic drugs, high-and low-potency antipsychotic drugs, anticholinergic drugs, anti-anxiety drugs, and hypnotics at the time of September 1, 2003 were investigated as explanatory variables.
The results are shown in Table 2 . The age, doses of antipsychotic drugs and low-potency antipsychotic drugs, administrations of prokinetic agents and pressors, and quarantine were selected as explanatory variables of massive laxative administration.
Prokinetic agents and laxatives may have been administered to treat constipation. Considering that prokinetic agents were additionally administered because control of constipation by massive laxative administration was insufficient, the associations of massive laxative administration and the number of prokinetic agents (>0) may have resulted from the same cause. Aging is known as a cause of constipation [1, 2] . Constipation is an adverse effect of pressors. The number of pressors (>0) was selected as an explanatory variable of massive laxative administration even though the dose of low-potency antipsychotic drugs inducing orthostatic hypotension was adjusted, suggesting that constipation due to the adverse effect of pressors is not negligible. The dose of antipsychotic drugs (>535 mg CP) (chlorpromazine equivalent dose is presented as mg CP below) and the dose of low-potency antipsychotic drugs (> 89 mg CP) were selected as explanatory variables. Massive laxative administration could not be sufficiently explained with the dose of antipsychotic drugs, clarifying the presence of a stronger relationship between the dose of low-potency antipsychotic drugs and massive laxative administration. A point worthy of special mention is that 'quarantine' was selected as an explanatory variable in the same row with these. The relationship between lack of exercise and constipation has been mentioned for a long time [3] , but it is clear that the autonomic nerve function of patients varies depending on how they are handled (treatment environment) and this was considered important. [10] . Ninety-two patients received environment in an open environment, males accounted for 66.3%, and the mean age was 53.5 (±10.4) years old. Eighty-nine patients received environment in a closed environment, males accounted for 51.7%, and the mean age was 49.0 (±14.6) years old. The duration of treatment at our hospital, number of diabetes treatment drugs, and dose of anticholinergic drugs were significantly related to the open environment, and the number of laxatives/prokinetic agents and total dose of psychotic drugs were significantly related to the closed environment (Table 3) . Many patients in open wards were diabetic and this may have been due to a high degree of freedom in getting beverages and food because many patients stayed in hospital for a prolonged period and got familiar with inpatient treatment. The dose of anticholinergic drugs was high despite of the dose of antipsychotic drugs being low, but fewer laxatives/prokinetic agents were used.
When the correlation coefficient between variables related to the treatment environment was calculated (Table 4) , a positive correlation was detected between the doses of anticholinergic drugs and antipsychotic drugs. However, novel antipsychotic drugs, multi-acting receptor targeted antipsychotics (MARTA), were significantly more frequently used in the closed environment. The novel antipsychotic drugs cause fewer extrapyramidal adverse effects, reducing the dose of anticholinergic drugs in many cases. Therefore, the dose of antipsychotic drugs was higher in the closed than open environment but drugs causing fewer extrapyramidal adverse effects, such as MARTA, were frequently used and this may have been one reason for the lower dose of anticholinergic drugs. Nevertheless, the number of laxatives/prokinetic agents was high in the closed environment, suggesting that it was directly due to the closed environment. Interestingly, diabetes is often problematic as an adverse effect of MARTA, but only a few diabetes treatment drugs were administered even though MARTA was frequently administered in closed wards because of strict management of beverages and food. It was clarified that the treatment environment is strongly related to complications of schizophrenia patients similarly to or more than prescriptions.
Comparison between in-and outpatients: Prescription survey in 2013
The subjects were 492 schizophrenia spectrum outpatients at the time of October 31, 2013, and 85 schizophrenia spectrum inpatients of our hospital at the time of September 1, 2013 [11] . In the previous studies, logistic regression analysis was employed for adjustment of confounding factors. When in-and outpatients were compared, the correlation coefficients of admission, the duration of hospital stay, massive administrations of antipsychotic drugs and laxatives were high (i.e., multicollinearity was strong), forming a single group. Thus, the matching method was employed in this analysis. Outpatients with a sex ratio, age, and dose of antipsychotic drugs matched to those in the 85 inpatients as much as possible were selected from the 492 outpatients, and the presence or absence of differences in patient background and administered drugs were analyzed. The outpatients selected by matching were regarded as adjusted for the www.japanjournalofmedicine.com www.japanjournalofmedicine.com sex, age, and dose of antipsychotic drugs (adjusted outpatients). As shown in Tables 5 and 6 , only the numbers of laxatives/prokinetic agents (P<0.0002) and mood stabilizers (p<0.0179) were significantly different between the inpatients and adjusted outpatients. The high number of mood stabilizers may have been due to unstable psychiatric symptoms in the inpatients. When the Bonfferoni method was employed for adjustment in consideration that multiple comparison covered 19 items, the significance level was 0.00263, which suspended the significant difference in the number of mood stabilizers, and only the number of laxatives/prokinetic agents was significantly different between the inpatients and adjusted outpatients, suggesting that hospitalization is a direct cause of consti pation. However, if it is looked at critically, outpatients can purchase commercial laxatives. Therefore, further investigation is necessary. Summary Psychotropic drugs have been considered the cause of constipation in psychiatric inpatients. This is not a mistake, but the treatment environment was related to administration of laxatives and prokinetic agents at the same degree. In other words, constipation in psychiatric inpatients in our hospital may be largely due to the envir onment, such as quarantine and closed wards, and hospitalization itself.
Although prejudice decreased in the world compared with before, admission to a psychiatric hospital is very stressful for patients. Moreover, closed environments and quarantine limit freedom of behavior in daily life, which not only leads to a lack of exercise but also directly causes stress. It cannot be ruled out that the autonomic nervous system may become ataxic and induce constipation due to these conditions. The autonomic nerve function of psychiatric inpatients is impaired by mental disease, inpatient environment, and psychotropic drugs. Treatment with drugs at a low dose in a free environment may be important to maintain their autonomic nerve function.
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